3D Structure of Beta*Lactainases: Understanding their 
Inhibition and Mutation. James R. Knox, Department of Molecular 
and Cell Biology, The University of Connecticut, Storrs, CT 06269-3125 

X-ray crystallography has yielded atomic-level details of the three^ 
dimensional structure of several B-lactamases from both gram+ and 
gram- species. Structurally, the B-lactamases fall into at least three 
dasses. The two major classes share a common folding and a reactive 
serine which is readily acylated by B-lactams. Differences in the 
deacylation step of turnover distinqmsh the dass A B-lactamases (such 
as TEM, SHV) from the dass C B-lactamases (ampC). Comparison of 
the binding sites in the two types of B-lactamase provides an 
explanation of these catal 3 rtic differences and substrate spedficities. 
When both B-lactamases are compared with the 3D structure of their 
ancestral penidllin-inhibited target DD-peptidase, a conjecture can be 
made about the evolutionary age of each B-lactamase. 

The effectiveness of the new extended-spectrum TEM and SHV-type B- 
lactamases will be shown to be due, in part, to subtle structural 
changes in the binding site which permit the mutants to bind and 
hydrolyse the third-generation cephalosporins such as cefotaxime and 
ceftazidime. The appearance of newer mutants which are resistant to 
inhibition by commonly-used agents such as clavulanic acid and 
sulbactam, and the marked insensitivity of the ampC-type B-lactamase 
to clavulanate inhibition, can now be rationalized from the 3D 
structures. 



As an added attraction for Saturday night viewers, the talk will be 
accompanied by stereo-projected slides showing 3D images of the 
molecular architecture. 
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